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Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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FOREWORD 

This Indian Standard ( Fourth Revision ) was adopted by the Bureau of Indian Standards, after the draft 
finalized by the Building Construction Practices Sectional Committee had been approved by the Civil 
Engineering Division Council. 

This Indian Standard was first published as code of practice for use of structural timber in building 
( material, grading and design ) in 1957 and was first revised in 1961, In the second revision in 1966, 
clauses relating to specification and grouping of structural timber were deleted and these aspects were 
covered in detail in a separate standard, namely IS 3629 : 1966 'Specification for structural timber in 
building which was subsequently revised in 1986. The third revision of this standard took place 
in 1970. This is the fourth revision of the standard. In this revision besides taking into account the 
revised version of IS 3629: 1986 'Specification for structural timber in buildinf; {Jirst revision )' and strength 
data on additional species, the experience gained during the past years in using the standard, has alst> 
been considered. The different species of timber available in the country which have been tested so far 
and found suitable for construction purp')ses have been classified into three main groups based on modulus 
of elasticity and modulus of rupture. The design of deep and built-up beams and spaced columns are 
covered in detail. Safe working stresses of recommended species and their relevant pertinent data given 
in this standard have largely been derived from publications of Forest Research Institute, Dehra Dun. 

In the formulation of this standard due weightage has been given to international co-ordination among 
the standards and practices prevailing in different countries in addition to relating it to the practices in 
the field in this country. 

This standard is one of the two Indian Standards on structural timber in building. The other standard 
being IS 3629 : 1986. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final 
value, observed or calculated, expressing the result of a test or/ analysis, shall be rounded off in accordance 
with IS 2 : 1960 *Rules for rounding off numerical values ( revised )*, The number of significant places 
retained in the rounded off value should be the same as that of the specified value in this standard. 
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1 SCOPE 

1.1 This standard covers the general principles 
involved in the design of structural timber in 
buildings. 

1.2 The following aspects are not covered in 
this standard: 

a) Timber pile foundations; 

b) Structural use of plywood; 

c) Design of structural timber joints and 
fastenings; 

d) Lamella arch roofing; and 

e) Timber-concrete composite construction. 

2 REFERENCES 

2.1 The Indian Standards listed in Annex A are 
necessary adjuncts to this standard. 

3 TERMINOLOGY 

3.1 For the purpose of this standard, the 
definitions given in IS 707 : 1976 and IS 3629 : 
1986, and the following shall apply. 

3.1.1 Box Column 

A column formed of four members having a 
hollow core. Members are joined with one 
another forming a box and provided with solid 
block at ends and intermediate points, 

3.1.2 Fundamental or Ultimate Stress 

The stress which is determined on small clear 
specimen of timber, in accordance with standard 
practice and does not take into account the effect 
of naturally occurring characteristics and other 
factors. 

3.1.3 permissible Stress 

Stress obtained after applying factor of safety to 
the ultimate stress. 

3.L4 Purlin 

A roof member directly, supporting roof covering 
or rafter and roof battens. 



3.1.5 Solid Column 

Solid columns are formed of any-section having 
solid core throughout. 

3.1.6 Spaced Column 

Spaced columns arc formed of two or more mem- 
bers jointed at their ends and intermediate points 
by block pieces 

3.1.7 Working Stress 

Stress obtained after applying necessary adjust- 
ment factors ( according to the particular design ) 
to the permissible stress, 

4 SYMBOLS 

For the purpose of this code, the following 
letter symbols shall have the meaning indicated 
against each: 

A ca area of cross-section of column in mm* 

b = breadth of beam in mm 

C = concentrated load in N 

D = depth of beam in mm 

Z)j «= depth of beam at notch in mm 

Dt = depth of notch in mm 

d = dimensions of least side of column in 
mm 

di = the least overall width of box column 
in mm 

di s= the least overall dimension of core in 
box column in mm 

E = modulus of elasticity in bending in 
N/mm« 

e — length of the notch measured along the 
beam span from the inner edge of the 
support to the farthest edge . of the 
notch in mm 

/ny -e calculated bending stress in extreme 
fibre in N/mm^ 

/ac = calculated average axial compressive 
stress in N/mm* 
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/at - 
/b = 

/o = 

/cn = 
/op "= 

/«« = 
/t = 

H = 

/ = 

K - 

K, - 

K, - 

Kit 

Ki, 

fCs 
and 

Kf> = 
K, - 



calculated axial tensile stress in NImm* 

the permissible bending stress on the 
extreme fibre in N/mm* 

permissible stress in axial compression 

in N/mm» 

permissible stress in compression normal 
( perpendicular ) to grain in N/mm* 

permissible stress in compression 
parallel to grain in N/mm* 

permissible compressive stress in the 
direction of the line of action of the 
load in N/mm* 

permissible stress in tension parallel to 
grain in N/mm* 

horizontal shear stress in N/mm* 
moment of inertia of a section in mm* 
coefficient in deflection depending upon 
type, critical ity of loading on beam 
modification factor for change in slope 
of grain 

modification factor for change in dura- 
tion of loadings 



iTfl 



K, 



• form factors 
modification factor for bearing stress 

constant equal to 0-584 a / — ^ — 

V /op 



UxE 



K 



10 



„ / £ 
B= constant equal to -^A/ -^ 

= constant equal to 0*584 a / — — 

V /cp 



U 



W 

X 

z 

r 

e 



= constant for a particular thickness of 
plank 

= vertical end reaction or shear at a 
section in N 

=: total uniform load 

= distance in mm from reaction to load 

= section modulus of beam in mm^ 

= a factor determining the value of form 
factor Ki 

= angle of load to grain direction 

= deflection at middle of beam 



/ = span of beam or truss in mm 

M «» Maximum bending moment in beam in 

N/mm* 
n = shank diameter of the nail 
^j » ratio of the thickness of the compression 

flange to the depth of the beam 
Q^ s= statical moment of area above or below 

the neutral axis about neutral axis in 

mm* 
q = a constant for particular thickness of 

plank 
qi = ratio of the total thickness of web or 

webs to the overall width of the beam 
S *= unsupported overall length of colunm 

in mm 
t a nominal thickness of planks used in 

forming box type column in mm 



5 MATERIAL 

5.1 Species of Timber 

The species of timber recommended for con- 
structional purposes arc given in Table 1. 

5. 1.1 Grouping 

Species of timber recommended for constructional 
purposes arc classified in three groups on the 
basis of their strength properties, namely, modulus 
of elasticity ( E ) and extreme fibre stress in 
bending and tension (/b ). The characteristics of 
these groups are given below: 

Group A — E above 12 6 x 103N/mm*i/b 

above 18 N/mm* 
Group B — ^ above 9 8 x lOs N/mm* and 

up to 12-6 X 103 N/mm«; /,, 

above 12*0 N/mm* and up to 

180 N/mm* 

Group G — ^ above 5 6 x 10' N/mm* and 
up to 9-8 X 1C8 N/mm*; /^ 
above 85 N/mm* and up to 
120 N/mm* 

5.1.2 Safe permissible stresses for the species of 
timber (classified into there groups in 5,1.1 } are 
given in Table 1 . 

5.1.3 Timber species may be identified in 
accordance with good practice. 

5.2 Other general characteristics like durability, 
treatability of the species are given in Table 1, as 
far as these are known. 

The spedes of timber other than those given in 
Table I may be used provided the basic strength 
properties are determined and found in 
accordance with 5.1.1. 

Other species can be used at the risk of larger 
sections and economy. 

NOTE — For obtaining basic stress figures of the 
unlisted species, a reference may be made to the Forest 
Research Institute, Debra Dun. 

5.3 Moistare Content in Tinaiber 

Unless otherwise specified the moisture content of 
the timber shall conform to the requirements given 
in IS 287 : 1993 ( see also Table 2 for recommended 
moisture content based on the zonal division of the 
country ). 



Table 1 Safe Permissible Stresses for the Species of Timber 

[ Clauses 5.1, 5.1.2, 5.2, 5.7.1, 5.7.2 (b) 6.2, 6.3, 6.4.1, 6.4.2, 6.4.2.2, 7.5.8.4 (b) ] 
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AcacM cattchu 


Khair 


U. P. 


1 009 


!34"i 


20-1 


16-8 


13-4 


1*35 


2-21 


i3-a 


12-3 


lO'l 


7-7 


6-0 


4-9 


1 


__ 


A 


Acacia cliuiidra 


RfidJlutch 


M. P. 


1 086 


167-9 


26-5 


22-0 


17-6 


2-24 


3-20 


17'9 


15-9 


13*0 


10-9 


8*4 


69 


_ 





A 


Albizia oderatissitn" 


Black siris 


Madraj 


737 


135-4 


18-7 


15-6 


12-5 


1-53 


2-19 


13 3 


11-8 


9-6 


7*3 


5-6 


4-6 


I 


e 


B 


Bruguifra spp. 


Bruguiera 
( Mangrove ) 


And mans 


897 


176 8 


21-9 


18-3 


14-6 


118 


1-69 


14-3 


12-7 


10-4 


5-5 


4-3 


3-5 


HI 


- 


- 


Grewxa lUiifoUi 


Dbacaan 


Madras 


788 


148-2 


18-3 


15*2 


12'2 


1-31 


1*87 


12-0 


10-7 


8-7 


6-0 


4-7 


3-8 


11 


d 


B 


Hupm ulilii 

( Balant carpus uitlis ) 


Karung 


Madras 


987 


1691 


25-1 


20*9 


16-7 


1-51 


2-16 


16-4 


14-6 


11-9 


9-3 


7-3 


59 


- 


- 


- 


Hnpea <^labTa 


Hopea 


Madras 


1 081 


147-9 


21-3 


17-3 


U-2 


1-53 


2-19 


14*5 


12-9 


10-6 


9*9 


7-7 


6*3 


I 





A 


Hopia parvifiora 


Hopea 


Madras 


923 


130-3 


18-6 


15-5 


12-4 


1*29 


1-84 


13-2 


11-8 


9-6 


9*2 


7-3 


60 


I 


e 


A 


Manilota polyandra 


Ping 


Assam 


903 


132-0 


19-1 


15-3 


12-7 


1-28 


1-84 


1*17 


10-4 


8*5 


5*7 


4*4 


3-6 


III 
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A 


( Syn. Cynomttra polyandra ) 




































MesuaftTTta 


Mesua 


Assam 


965 


163-0 


23-3 


19*4 


15*5 


1-23 


1-76 


15-5 


13-8 


11-3 


5-9 


4-6 


3-7 


I 


e 


A 


Mimusops littoralis 


BuUet-wood 


S. Andaman 


1 103 


173-9 


22-7 


18*9 


15-1 


1-47 


2-10 


14-2 


12*7 


10-4 


11-3 


8-8 


7-2 


I 


_ 


A 


PofdloneuTon indicum 


Ballagi 


Madras 


1 139 


162-9 


22-4 


18*7 


150 


1-53 


218 


14-7 


LSI 


10-7 


8-7 


6-8 


5-5 


I 


e 


A 


Pterotarpui Scantalinm 


Red sandcr^ 


Madras 


I 121 


127*3 


25-0 


20-9 


16-7 


1-74 


2-48 


18 I 


16- 1 


13-2 


11-8 


9-2 


7-5 


_ 





A 


Sagtrata eiliptica 


Cbooi 


Andaman 


869 


150*6 


21-5 


17-9 


143 


ro5 


1*50 


12-5 


11-1 


9-1 


5-3 


41 


3-4 








A 


SUreosptTmun ctlonoides 


Padri 


Madras 


731 


129-4 


19-0 


15-8 


12-7 


1-12 


1-60 


11-9 


10-6 


8*7 


4 


3-1 


2-6 


111 


_ 


& 


Vitex alliisima 


Milla 


Maharashtra 


937 


130-1 


18-2 


15-2 


12*1 


!*I7 


1*67 


12-6 


11-2 


9-2 


9-5 


7-4 


6-1 


I 


_ 
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Albizzia iebbfck 


Kokko 


.\ndaman 


642 


111-7 


13*4 


11-2 


9-0 


1-08 


1-54 


9-0 


8*0 


6-5 


4-4 


3-4 


2-8 


I 


e 


B 


Anogeissus lalifoiia 


Dbaura, 
Axle wood 
( Bakli ) 


U. P. 


892 


105-5 


16-1 


134 


10-7 


1*11 


1-59 


9-1 


8-1 


6-6 


4-7 


3-7 


3-0 


I 


e 


A 


Artocarpui liinuLuj 


Aini 


Madras 


600 


104-5 


15-0 


125 


10-0 


0-74 


1-05 


10-4 


9-2 


7-5 


3-3 


2-b 


2-1 


1 





fi 


Acacia nilotica 


Babul 


U. P. 


797 


— 


— 


12-9 


JO-3 


1-44 


2-06 


8-9 


7*9 


6-4 


5-2 


4-0 


3-3 


11 


b 


B 


Acacia /erruiiineu 


Safed khair 


Maharashtra 


993 


122-8 


23-0 


19-2 


15*3 


1-65 


2*35 


13-9 


12-4 


10-1 


9-9 


7-7 


63 


^ 








Acrocurpus fraxi'tifoiiut 


Mundani 


Madras 


690 


125*9 


16'1 


13-4 


10-8 


1-23 


1-76 


10-5 


9-4 


7-7 


46 


3-6 


2-9 


UI 


c 


B 


Aglaia ediiiii 


.^gia^a 


.Assam 


815 


125-6 


18-2 


15-2 


12-1 


1-41 


2*02 


10' 1 


a-9 


7-3 


4-4 


3-4 


2*8 


_ 





A 


Anogeissui acmni'iatu 


Yon 


Orissa 


8H 


116-7 


17-6 


14-7 


11-7 


1-27 


1-80 


10-8 


9-6 


7-9 


51 


4-0 


3-3 


_ 


_ 


A 


AtalaiUia mannphyUa 


Jungli-nimbLi 


Orissa 


897 


103-1 


16-7 


13-9 


11-1 


1-47 


2-10 


11-3 


lo-o 


8-2 


6 3 


4-9 


4-0 


_ 


— 





Altitis^ia ixctlia 


Jutili 


Assam 


79.") 


1137 


17-1 


14-3 


11-4 


1*17 


181 


11-0 


9*8 


8-0 


6-8 


5-3 


4-4 


II 


e 


A 


Ami'ora spp. 


Amari 


Bengal 


•}25 


10-5 


13-4 


1-1 


9-2 


0-90 


1 30 


8-4 


7-4 


60 


3*7 


2-9 


2-4 


II 





B 


Biiiklmtdia pnpldneit 
(Syn. Exbmklandia 
pofiultM ) 


Pipli 


W. Bengal 


672 


98-9 


12-8 


10*7 


8*6 


1*05 


1-49 


7-9 


70 


5-7 


3-5 


2'7 


2-2 


-~ 


— 


C 


QiSfin fiilulii 


.Amaltai 


IJ. P. 


865 


1 18-0 


19-2 


16'0 


12-8 


1-43 


2-04 


12-3 


10-9 


8-9 


7-2 


5 6 


4'6 


I 


■ _ 


A 


C/iraliia Incidd 


Maniawaga 


Assam 


748 


126-0 


18-4 


15-3 


12-3 


1-23 


1'74 


n-4 


10-1 


8-3 


5-9 


4-6 


3-8 


_ 


_ 





Caniirium slrutum 


Dhup 


Madras 


655 


118-6 


13-3 


iri 


8-9 


0-86 


1-23 


8-1 


7-2 


5-9 


2-8 


2-2 


1-8 


HI 


_ 


C 


(Cassia siamta 


Kasod 


M. P. 


820 


105-0 


15-4 


12-8 


10-9 


0-98 


1-39 


10*8 


9-6 


7-9 


5-5 


4-3 


3-5 


_ 


— 


_ 


Casuarma equtsftifuita 


Casuarina 


Orissa 


769 


114-4 


14-6 


12-2 


9-8 


1-27 


1*81 


8-2 


7-3 


5-9 


40 


3-1 


2-5 


III 


e 


A 


CaiophyUum tomeiiloiunt 


Poon 


Maharashtra 


657 


97-7 


13-4 


11-2 


9-0 


0*79 


1-12 


8-6 


7-7 


6*3 


2-8 


2-2 


1-8 


II 


— 


B ■ 


Chl'tToxylon twitUnta 


Satin wood 


M. P. 


865 


116*9 


18-2 


15-1 


12*1 


1-37 


1*96 


10-9 


9-7 


8-0 


6-3 


4-9 


4-0 


III 





A 


Culleiiia Tosayoana 
( Syn. C. extcilsa ] 


Karani 


Madras 


625 


124-3 


14-7 


12-3 

1 


9-8 

! 


0-64 


0-91 


9-0 


80 


6-6 


2-7 


2-1 


1-7 


III 
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( Continvtd ) 
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Botanical Name 



Trade Name 



Locality From 
Where Tested 



Avcr»ge 

UBit 
Afaas at 
12 Per- 
cent 
Molatvre 
Content 

kg/m* 



ModnlM 

of 

Elaaticity 

(All Gradca 

and All 
Locatlona) 



Permiaaibla Streaa In N/mm* f» Gni.d« 1 



N/mm> 



Bending and TemiOD 

Along Grain, Extreme 

Fibre Streu 



_— .* — 



Iniide 
Loca- 
tion 



Ouuide 
Loca- 
tion 



Wet 
Loca- 
tion 



Shear 

All locations 

, >■ 

Horizon Along 
tal Grain 



Compreuion 
Parallel to Grain 



In«ide 
Loca- 
tion 



Out»ide Wet 
Loca* Loca- 
tion tion 



Compretaion 
Perpendicular to Grain 

Iniide Outtide Wet 
Loca- Loca- Loca- 
tion tioD tion 



Prea«rvntlv* 
Ckaractera 

tOurabi- JTreat- 
lity Clan abtJity 
Grade 



§Reirmct«rl- 
■•Mto Air 
SenaeninB 



(0 



(2) 



(3) 



(4) 



(5) 



(6) 



(7) 



(8) 



C9) 



(10) 
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(14) 



(15) 



(16) 



(17) 



(18) 



(19) 



Dipioknema butyracta 

{ Syn. Baisia butyraact ) 
Dysox]flum malabaritum 
Dipttroearput i^an4iflonts 
Dipterocarpus nuuTOiorpus 

Dichopsis potymtha 
( Syn. palaguium p»lj- 
anthum ) 

Dichopsis tlliptica 
(Syn. Palaquiam tllip- 

tieum ) 
LHospyros mitrofylla 
DioitC/roi pyrrhocarpus 
DiptirOcarpits bimrdiUoni 
EacalypUts globulus 

Eucalyptus <iugfnioides 
Eugtnia garititty 
Eugtn ia jambolana 
Gluta traoancorica 
Grtwia Btslita 
Htrititra ipp. 

KingiodtnJron pimtatum 

( Syn. Hardtvickia piniiata 
Kayta floribtind 
Lagtrstromia lartctolata 
LagtTilTomia parviflora 
: Mimusnpi ritngi 
Mathilus macTontha 

Milius* t9m*ntosa 

( Syn. Saccopapttalum 
tomtnttsum I 

Pominetia pinnata 

PttrocarfMt dalbtrgioidts 

Mittia assamica 

Ptir«ta'pus marsupittm 

Fraxinus macrantha 

Fraxliais txct'sior 

PUnckoni* ealida 

( Syn P. atdamaitiea ) 

Qutrcus lamtilosa 

QtuTcus grtffithit 

QjitTCUt intarM 



Hill mahua 


S. Andaman 


780 


106-4 


J5-3 


12-8 


10-2 


1-03 


1-48 


9-9 


8-8 


7-2 


6-6 


5-2 


4-2 


- 


White cedar 


Madrai 


745 


109-2 


13-2 


11-0 


8-8 


0-99 


1-41 


8-0 


7-1 


58 


31 


2-4 


1-9 


I 


Gurjan 


N. Andaman 


758 


117-1 


I2'5 


10-5 


8-4 


0-77 


1-10 


7-9 


7-1 


5-8 


2-7 


2-1 


1'7 


— 


Hollong 


AisaiD 


726 


133-4 


14-5 


12-0 


9-6 


0-75 


1-06 


88 


79 


6-4 


3-5 


2-7 


2-2 


Ill 


Tali 


Aisam 


734 


112-4 


14-9 


12-4 


100 


I'll 


1*59 


9-9 


8-8 


7-2 


4-7 


3-7 


3-0 


— 



Pali 

Ebony 

Ebony 

Gurjan 

Eucalyptus 

( Blue gum ) 

Eucalypu* 

Jaman 

Jam an 

Gluta 

D ham an 

Sundri 

Piney 

Kara) 

Benteak 

Leodi 

Baku I 

Machilus 

Hoom 



Padaufc 

Kayea 

Bija«al 

Ath 

Ash 

Red bombwe 

Oak 
Oak 
Oak 



Madra* 

Maharashtra 
N. Andaman 
Kerala 
Madrai 

Madras 

Madras 

U. P. 

Madrai 

W. Bengal 

Assam 

Madras 

Assam 

Madras 
U. P. 
Madrai 
W. Denga! 
Maharashtra 

Andaman 

N. AndarDan 

Assam 

Maharashtra 

U. P. 

Punjab 

Andaman 

W. Bengal 
Meghalaya 
Punjab 



606 



118-6 



13-9 



11-6 



0-72 



1-03 



8-5 



6-2 



2-9 



22 



776 


121-5 


14-2 


11-9 


9-5 


0-91 


1-29 


8-3 


7*3 


6-0 


3-3 


2*6 


2-1 


843 


99-3 


13-5 


11-2 


9-0 


0-98 


1-40 


7-9 


7*0 


5-7 


4-0 


3-1 


25 


699 


127-1 


1 3*6 


11-3 


9-0 


0-71 


1-02 


7-8 


6-9 


5*7 


2-5 


1-9 


1*6 


912 


148-3 


15-9 


13-2 


10-6 


10-3 


1-48 


9-0 


8-0 


6-5 


3-4 


2-6 


2*1 


853 


114-7 


16-4 


13-6 


10-9 


1-22 


1-74 


11-3 


10-0 


8-2 


7-6 


5-9 


4-8 


952 


119-4 


14-8 


12*3 


9-8 


1-14 


1-62 


9-2 


8*2 


6-7 


5*8 


4*5 


3-7 


778 


109-4 


160 


13-3 


10 6 


1-21 


1-73 


9-7 


8-6 


7-1 


4*7 


3-7 


3 


726 


127-3 


13-5 


11-3 


9-0 


0-91 


1-30 


90 


8-0 


6*6 


4-0 


3*1 


2*5 


758 


120-0 


15-4 


12-6 


10-3 


1-37 


1-95 


9-1 


8-1 


6-6 


4-1 


3-2 


2-6 


872 


133-7 


17-9 


M-9 


11-9 


1-27 


1-81 


11-0 


9*8 


8-0 


6-5 


5*0 


4*1 


617 


106-2 


13-2 


iro 


8-8 


0-88 


1-26 


8-2 


7-3 


6-0 


2-9 


2-2 


1-8 


813 


108-8 


16-8 


14-0 


1-12 


110 


1-57 


10*1 


9-0 


7-3 


4-4 


3*4 


2*8 


617 


107-6 


12-7 


10-6 


8-5 


84 


1-20 


8-2 


7-3 


5-9 


3-4 


2-6 


2-2 


734 


109-7 


14-3 


11-9 


9-5 


1-09 


1-55 


8-7 


7-7 


6*3 


3*7 


2-9 


2-4 


885 


123-9 


l7-i 


14-4 


11.5 


1-27 


1*81 


11*0 


9-8 


8-0 


5-6 


4-3 


3-6 


692 


100-0 


12-4 


10-3 


83 


103 


1-47 


8*2 


7-3 


6-0 


3-5 


2-7 


2*2 


745 


110-6 


14-8 


12-3 


9-9 


93 


1-32 


9-7 


8-fi 


7-0 


35 


2-7 


2-2 


788 


129-0 


14-3 


n-9 


9-5 


1-09 


1-56 


9-1 


8-0 


6-6 


4-0 


3-1 


2-5 


721 


112-4 


17-t 


14-3 


11-4 


1-02 


146 


12-0 


10-7 


8-7 


5-5 


4-3 


3-5 


842 


128-3 


17-4 


14-5 


11-6 


097 


1-38 


11-7 


10-4 


8-5 


53 


4-1 


3-3 


803 


102-5 


14-9 


12-4 


99 


0-94 


1-34 


9-1 


8-1 


6-6 


4-1 


3-2 


2-6 


712 


106-9 


lo'O 


12-5 


10-0 


1-22 


1-74 


8-5 


7-6 


6-2 


4-3 


3-3 


2-7 


719 


104- 1 


14-8 


12-3 


9-3 


1-17 


1-67 


8-1 


7-2 


5-8 


3-3 


2-6 


2-1 


913 


131-0 


16-1 


13-4 


10-7 


0-95 


1-36 


10*8 


9-6 


7-9 


4*9 


3*8 


3-1 


87-0 


124-4 


14-5 


12-1 


9-7 


1-15 


1-65 


8-7 


7*8 


6-4 


3-8 


2-9 


2-4 


974 


100-6 


13-1 


10-9 


8-8 


1-11 


1-59 


8*0 


7-1 


5-8 


4-6 


3-6 


2-9 


1 008 


108-2 


15-8 


13- 1 


10-5 


1-22 


1-76 


8-7 


7*8 


6-3 


5-0 


3-9 


3-2 



in 
I 



I 

II 
I 



111 

I 
II 

1 



I 
II 

I 

III 
III 
III 



A 
A 

B 
A 



A 

B 
A 
B 



B 
A 
A 

B/C 
B 



A 

A 
A ' 



( Cmitmi ] 



Table 1 ( continued ] 



IS 883 t 1994 



Specie* 



Botanical Name 



Trade Name 



Locality From 
Where Tested 



Avermge Modnlna 
Unit of r 

Mass at Elasticity 

12 Per (All Grades 

cent and All 

Moisture Locations ) < 
Content 

iN/mm» 
kg/m« 



Permisssible Stress in N/mm' for Grade I 



Bending aod Teajion 
Along Grain, Extreme 
Fibre Strew 



Shear 
All Locations 



Inside 
Loca- 
tion 



Outside Wet 
Loca- Loca- 
tion tioD 



(1) 



Quercus lintata 
Qutfcus semecarpifolia 
Skorea robttsta* 
SayMiiafilirifugti 
Shorta talura 
PUrygota aUtta 

( Sya. Sterculia alala ) 
Syzygiitm cuinini 
Ttrminalia bellirica 
Tcrminalia ektbula 
Ttrminalia ciirina 
Terminalia manii 
Ttctona grandis 
Terminalia paniculaU 
Alreminaiia alala 

Tnininalia biiata 
Thtsptiia popuinea 
Xylut xylocarpa 
Zanthoxylum budranga 
Adina oUgocephala 
Caslanopiis indica 
Eiualyptvs tilTwdara 
Eutaiypius citriodata 
Eucalylus Utrticoinis 

GROUP C 
Tbizia pTocera 
ArlocarpKS lakaocha 
Artacarpus ktUrophylias 
( Syn. A. Inttgrifolia ] 
Apkanamixis polysiachya 
( Syn. Amoora rohituka ] 
Adina cordifolia* 
Anihocephyaltu chineniis 
( Syn. A. Cadamba } 
Arlocarpui chaplasha 
Acacia leucophiota 
Acacia melanoxyion* 
Acacia meaTnsii 
{ Syn. A. moUissima ) 
Acer fpp. 
AegU marmtlti 
( Syn. Iniiia bijuga ) 
Afztlia bijiiga 
Ailanlhus grandis 
Anogeissus pinduta 



(2) 
Oak 

Sal 
Rohini 

Narikel 

Jaman 
Bahera 
Myrobalan 

Black-cbugiam 

Teak 

Kindal 

Laurel, 

Sain 

Wbite-chuglam 

Bhendi 

Irul 

Mullilam 

Chestnut 
Eucalyptus 
Eucalyptus 
Eucalyptus 

White siris 
Lakooch 
Jack, katha) 

Pitraj 

HaJdu 
Kadain 

Chaplaah 
Hi war 
Black wood 
Black wattle 

Maple 
Bael 



Gokul 
Kardhai 



(3) 

W. Bengal 

Punjab 
M. P. 
Madras 

Maharashtra 
Assam 

Assam 

U. P. 

Assam 

S. Andaman 

U. P. 

Maharashtra 

Madras 

S. Andacnan 

Maharashtra 

Maharashtra 

W. Bengal 

Arunacbal 

Meghalaya 

Nilgiri 

Ooty 

Madras 

U. P. 
U. P. 
Madras 

W. Bengal 

U. P. 



Assam 
M. P. 
Madras 
Madras 

Punjab, U. P 
U. P. 

Andaman 
W. Bengal 
U. P. 



874 

834 

305 

1 116 

721 
593 

841 
729 
918 
755 
822 
660 
765 
906 

690 
766 
839 
587 
715 
688 
831 
725 
777 

643 
647 

617 

668 

663 
485 

515 
737 
630 
669 

551 
890 

705 
404 
929 



(5) 



(6) 



(7) 



126-3 
il58 
126-7 
122'2 
122-0 
1095 

105-5 
101 9 
123-7 
118-9 
126-6 

99-7 
105-7 

105-4 

123-8 
103-6 
116-3 
106-5 
111-7 
125-4 
121-2 
93-5 
110-5 

90-2 
61-4 
94-6 

89-8 

85-4 
18-8 

911 
78-5 
94-5 

61-0 

73-5 
88- 1 

91-6 
79-4 

97-5 



15-2 
15-8 
16-9 
21-5 
16'8 
13-4 

14-8 
13-6 
17*1 
17-1 
16-8 
15-5 
13-1 
15-1 

15-5 

ia-9 

16-2 
14-7 
15-2 
14-8 
17-3 
154 
16-7 

13-4 
lO'O 
13-9 

12-3 



12-7 
131 
14-0 
17-9 
14-0 
11-3 

12-4 
11-3 
14-2 
14-3 
14-0 
12-9 
10-9 
12-5 

13-0 
15-8 
13-5 
12-2 
12-7 
12-3 
14-4 
12-9 
13-9 

11-2 
8-3 
11-6 

10-2 



(81 

10-1 
10-5 
11-2 
14-4 
11-2 
8-9 

9-9 
9-0 
11-4 
11-4 
11-2 
10-3 
8-7 
lOO 

10-4 
12-6 
10-8 

9-8 
101 

9-9 
115 
10-3 
111 

8-9 

' 6-7 
9-2 

8-2 



Horizon- 
tal 



.Along 
Grain 



(9) 

1-21 
1-27 
0-94 
1-62 
1-10 
084 

rii 

0-96 

rii 
111 

1-12 
1-15 
0-92 

rio 

0-87 
132 
1-28 
0-87 
1-20 
0-98 
1-38 
0-99 
0-96 

0-98 
0-98 
1-04 

1*08 



(10) 



1-73 
1-31 
1-34 

2-32 
1-56 
1-20 

1-58 
1-37 
1-60 
1*59 
1*60 
1-64 
1*32 
1-58 

1-24 ■ 
1-88 
1*83 
1-24 
1-70 
1-40 
1-96 
1-41 
1-38 

1-40 
1-4! 
1-48 

1-54 



Compression 
Parallel to Grain 



Comprestion 
Perpendicular to Grain 



Inside 
Loca- 
tion 

(11) 



Outside 
Loca- 
tion 



Wet 
Loca- 
tion 



Insidu 
Loca- 
tion 



Outside 
Loca- 
tion 



Wet 
Loca 
tion 



Preservative 

Characters 

tDurabi- ^Treat- 

lity Class ability 

Grade 



JRcfractorl- 
neas to Alv 
Seasoning 



(12) (13) 



(14) {15) 



9-6 
8-3 
10-6 
150 

12-6 
8-2 

9-0 
8-4 
1-17 
JO-8 
10-3 
9-4 
8-6 
9-4 

9-8 
11-3 
10-9 

9-5 
10-3 

9*8 
11-0 

8-6 

9-7 

8-5 
5-3 

9-3 

8*0 



8-6 

7-3 
9-4 
13-3 
11-2 
7-3 

8-0 
7-5 
10-4 
9-6 
9-2 
8-3 
7-7 
8*4 

8-7 
100 
9-7 
8-4 
9-2 
8-7 
9-8 
7-6 
8-6 

7-6 

4-7 
83 

7-1 



70 

6-0 
7-7 
10-9 
9-i 
6-0 

6-5 
61 
8-5 
7-9 
7*5 
6-8 
6-3 
6-8 

7-1 
8-2 
7-9 
6-9 
7-3 
7*1 
3-0 
6-3 
7*1 

6-2 
3-8 
6-8 

5*8 



53 
38 
4-6 

12-9 
6-8 

2-7 

6*9 
3-7 

6-7 
50 
5-1 
4-5 
3-6 

6-2 

3-6 
4-4 

7-3 
3-4 
4-0 
3-4 

4-2 
3-0 
3-4 



4-0 



4-1 

2-9 
3-5 
100 
53 



5-4 
2-8 
5-2 
3-9 
4-0 
3-5 
2-8 
4*8 

2-8 
3-4 
60 

2-6 
3-1 
2-7 
3-3 

2-4 

2-6 



4-3 3-3 

2-8 2*2 

4-5 3-5 



3-1 



(16) 

3-4 
2-4 
2-9 
3-2 
4-3 
1-7 

4-4 
2-3 
4-3 
32 
3-2 
2-8 
2-3 
4-0 

2-3 
2-8 
4-9 
2-1 
2-4 
2-2 
2*7 
2-0 
2-2 

2-7 
1-8 
2-9 



(17) 



13-3 


11-1 


8*9 


0-96 


136 


8*7 


7-7 


6-3 


4-4 


3-4 


2-8 


9-7 


8-1 


6-4 


0-69 


0-98 


5-9 


5-3 


4-3 


1-9 


1-5 


1-2 


13'2 


tro 


a-8 


0-86 


1-22 


8-5 


7-5 


6-2 


3*6 


2-8 


2-3 


134 


11-2 


9-0 


1-03 


1-47 


7-5 


6-7 


54 


4-5 


3-5 


2-8 


13-0 


10 8 


8-7 


1-05 


1-50 


7-6 


6-8 


5-5 


3-2 


2-5 


2-0 


10-4 


8-6 


6 9 


0-83 


1-18 


60 


5-4 


4-4 


2*3 


1-8 


1-5 


9-9 


3' 2 


6-5 


0-88 


1*25 


s-.-i 


49 


4-0 


2-t 


1-7 


1-4 


13-5 


11-2 


9-0 


1-40 


2-00 


8*8 


78 


64 


6-8 


5-3 


4-3 


13*2 


1 1-0 


8-8 


1-08 


1-54 


7-9 


7-1 


5-8 


4-0 


3-1 


2-6 


8-3 


6*9 


5-5 


0-S8 


0-82 


5-3 


4-7 


3-9 


ri 


0-9 


0-7 


170 


14'2 


n-1 


1-28 


1-84 


9-8 


8-7 


7-1 


6-5 


51 


4-2 



II 
III 

II 

II 

I 
I 
I 



III 
III 



III 
III 



III 

HI 



(19) 



A 
B 

A 

B 
B 
A 
A 

B 
B 
A 
B 



C 
A 

( Cmti»ued\ 



IS 883 t 1»94 



Table 1 ( Continued } 



Spcdea 




Locality From 
Wher« Tested 


Average 
Unit 


Modalus 
of 
Elaaticlty 








Permiaaiblc Strcaa i 


n N/mm' 


' for Grade 


1 






PreservAtlvc 


§Refr«ctoH- 
neaa to Air 
Sesiaonlag 


Botaoical Name 


Trade Name 




Masa at 


Beading and Tension 


Sbeai 




Compression 




Compression 






, 








12 Per. 


(All Grades 


Along Grain, Ext) 


reine 


All locatioiM 


Parallel (o Graiii 




Perpendicular to 


Grain 


t Durabi- 


JTreat- 










Ctfttt 


and All 
Locmtlona) 




Fibre Stress 














^^.^^,^^, ^t^.^ 




lity Class 


ability 
Grade 










Moiatore 
Cantent 






^— — 
Horizon 
tal 


Along 
Grain 


Inside 
Loca- 


Outside 
Lt>ca- 


We7 
Loca- 


Inside Outside 
Loca- Loca- 


Wet 
Loca- 










Inside 


Outside 


W^ 
















Loca- 


Loca- 


Loca- 






tion 


tion 


tion 


tion tion 


tion 














kg/m* 


N/mm' 


tion 


tion 


tion 






















(1) 


(2) 


(3) 


(4) 


(5) 


(G) 


t7) 


(8) 


(9) 


(10) 


(U) 


. (12) 


(13) 


(14) (15) 


(16) 


(17) 


(18) 


(19) 


Artca nut 


— 


ICerala 


833 


94-8 


15'2 


12-7 


\0-2 


1-22 


1-59 


10-8 


9-6 


7-8 


7-3 5-7 


4-7 








__ 


Aliizui luciia 


— 


Aruoachal, A. P. 


566 


851 


10-7 


8-« 


7-1 


08-2 


1-18 


7-3 


6-5 


5'3 


2-3 1-8 


1-5 


' — 


— 


— 


Azadiraehbi indica 


N«eili 


U. P. 


836 


a5-2 


14-6 


121 


9-7 


1-29 


1-84 


10-0 


8-9 


7-3 


50 3-9 


3-2 


— 


— 


— 


B«sw*ilia ttn ata 


Salai 


Bibar 


551 


72-1 


94 


79 


6 3 


0-73 


105 


5-5 


4-9 


4-0 


2- J 1-6 


1-3 


I 


e 


C 


Bridtlia rtluta 


Kaui 


Bibar 


584 


94-2 


11-6 


9'7 


7-7 


0-88 


1-26 


7-1 


6-3 


51 


4-0 31 


2-6 


I 


e 


B 


Btlvic ainoides 


Birch 


W. Bengal 


625 


92-3 


9-6 


8-0 


64 


0*76 


1-08 


5-7 


5-0 


4*1 


2-2 1-7 


1-4 


_ 


— 


B 


SufhojMJatkUtiet 


Uriam 
Blihopwood 


Madras 


769 


88-4 


9-6 


8-2 


6-5 


0-79 


1-12 


5-9 


5-3 


4-3 


3-6 2-8 


2-3 


III 


— 


A 


Bttrstrra terrata 


MuQtenga 


A. P. 


756 


11-7 


15-5 


13-3 


10-5 


0-90 


1-30 


lO-I 


9-0 


7-4 


5-3 4-1 


3-4 


II 


c 


-. 


( Syn. Protium strrmtum ) 




































Ctrcu arbtna 


Kumbi 


U. P. 


889 


83-7 


13-1 


10-9 


8-8 


1*03 


1-48 


7-7 


6-8 


5*6 


5-3 4*1 


3-4 


I 


— 


A 


Ctdnu drodmra 


Deodar 


H.P. 


557 


948 


10-2 


8-7 


7-2 


0-70 


roc 


7-8 


6-9 


5-7 


2-7 2-1 


1-7 


\ 


c 


c 


Cupnttut torulata 


CyprcM 


U. P. 


506 


84-1 


8-8 


7-6 


6-2 


0-57 


0-82 


6-9 


6-2 


5 


2-4 1-8 


1-5 


I 


e 


c 


CaitanopsU kystrix 


ladiaa 
cbeftnut 


W. Bengal 


624 


98-5 


10-6 


8-8 


7-0 


0-82 


1M7 


6-4 


5-7 


4-6 


2-7 2-1 


17 


II 


b 


B 


Chakrvvi edutiau 


Gtuckratsy 


W. Bengal 


666 


83-5 


11-8 


9-8 


7-9 


1*05 


1-50 


71 


6-3 


5-2 


3*9 3- 1 


2-5 


II 


c 


B 


( Syn. C. Taiuiarii ) 




































CtU*fhyU$im wightimatan 


Poon 


Maharatbtra 


689 


86-8 


13-5 


11-2 


9-0 


0-95 


1-36 


8-7 


7-8 


6-4 


40 3-1 


25 


\\\ 


e 


B 


CaHttrium ttrietm 


White dbup 


Ajsam 


569 


105-4 


10-1 


8-4 


6-7 


0-74 


1-06 


6-2 


5-5 


4-5 


2-1 1-6 


1-3 


III 


_ 


C 


CU^opkara ixttlta 


— 


Madras 


471 


65-7 


10-2 


8-5 


6-3 


0-49 


0-70 


6-4 


5-6 


4-6 


20 1-6 


1-3 


— 


_ 


_ 


OKOtnueiftra 


Coconut 


Kerala 


76 1 


73-4 


9-2 


7-7 


6-1 


0-74 


V05 


9-5 


8-4 


6-9 


3-9 3-0 


2-5 


— 


— 


— 


Daitifgia iatifrlia 


Rotewood 


M. P. 


884 


83-9 


12-9 


10-8 


8-6 


1-08 


1-55 


80 


7-1 


5-8 


4-2 3-3 


2-7 


1 


— 


B 


DalhtrgU tin— 


SiMoo 


Punjab 


799 


71-4 


12-8 


10-7 


85 


1-25 


1-79 


8-2 


7-3 


6-0 


4-2 3-3 


2-7 


I 


e 


B 


DUlttmrnindica 


Dillenia 


W. Bengal 


617 


86-1 


121 


lOO 


8-0 


0-83 


1-18 


7-3 


6-5 


5-3 


2-7 ri 


1-7 


111 


a 


B 


Diltotw ptiOatyiia 


Dillenia 


W. Bengal 


622 


75-6 


IIB 


9-9 


7-9 


0-94 


1-34 


7-1 


6-3 


5-2 


3-5 2-7 


2-2 


III 


d 


B 


Diottfirts malanoxyUn 


Ebony 


Maharatbtra 


818 


76-9 


10-9 


9-1 


7-3 


0-85 


1*22 


7-0 


6-2 


5'1 


3-3 2-6 


2-1 


II 


_ 


A 


Dmiaaga grandifiora 


LAmpati 


W. Bengal 


485 


83-8 


9-8 


8-2 


6-5 


0-60 


0-85 


0-4 


5-7 


4-7 


1-8 1-4 


11 


III 


e 


C 


( Syn. D. SomttAiioidtf ) 




































Ela*»carput ivhtraiiatm 


Rudrak 


Madras 


466 


87-4 


9-7 


81 


6-4 


0-70 


0-99 


6*3 


5-6 


4-6 


20 1-5 


1-3 


_ 


_ 


G 


Euetfyptut hybrid 


Mytore gum 


Madrai 


753 


600 


10-2 


8-5 


6-8 


0*85 


1-20 


7-3 


65 


5-3 


4-0 3'1 


2-5 


— 


_ 





Caittrtt rhimboidta 


— 


Madrai 


607 


64-8 


9-2 


7-7 


6-1 


0-70 


1*00 


6-9 


61 


5-0 


4-0 31 


2-6 





_ 


_ 


( Syn. Fr*n»la rhtmkoidta ) 




































Ganga pinnata 


Garuga 


U. P. 


571 


75-8 


11-7 


9-7 


7-8 


I-Ol 


1-45 


7-2 


6-4 


5-3 


3'4 26 


2-1 


1 


e 


B 


GmiUna orhwtA 


Gamaii 


U. P. 


301 


70-2 


9-8 


8-2 


6-6 


0-84 


1-21 


5*7 


5 


41 


4-2 3-2 


2-7 


I 


e 


B 


Gardtnia Uti/tUia 


gardenia 


M. P. 


705 


71-3 


14-1 


11-7 


9-4 


1-20 


1-70 


8-4 


7-4 


61 


4-6 3-6 


3-0 


_ 





_ 


Hardwitkia Huata 


Anjan 


M. P. 


832 


66-4 


14-1 


11-8 


9-4 


1-29 


1-84 


9-0 


80 


6-5 


7-4 5*6 


4-7 


I 


e 





Hti9pUlM iaUgrifolia 


Kanju 


U. P. 


592 


74-6 


120 


lO-(l 


B-0 


0-89 


1-28 


6-7 


6-0 


4-9 


2-8 2-2 


1-8 


III 


b 


B 


H*t*r»pkraiJna Toxhtfghii 


Palang 


M. P. 


616- 


86-9 


12-3 


10-2 


8-2 


0-67 


0-96 


7-9 


7-0 


5*7 


3-4 2-6 


2-1 


— 


_ 


.„ 


Jutlaiu ipp. 


Walnut 


U. P. 


565 


90-0 


9'9 


8-3 


6-6 


0-85 


1-22 


5*8 


5-2 


4-2 


2-2 1-7 


1-4 


Ill 


_ 


B 


LaifttTMmU sp*doia 


Jarul 


N. Andaman 


622 


85-3 


12-1 


10-1 


8-1 


0-82 


1-17 


7-7 


68 


5-6 


3-4 2'6 


2*2 


II 


e 


B 


(Syn. L, JUtffgHuU ) 





































( Cantiamd ) 



Specief 



Botanical Name 



Trade Name 



Locmllty From 
Wh*** Tested 
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Table 1 ( continued ) 



Average Motlnlaa 

Uttlt of f- 

MuB mt Elutlclty 

12 Per- (AUGmdes 

cent uicl All 

Moisture LocatJoas ) e 
Content 

N/ram* 
kg/m* 



Inside 
Loca* 
tion 



Outitde Wet 
Loca- Loca> 
tion lion 



(1) 



(2) 



(3) 



(*) 



(5) 



(6) 



(7) 



(8) 



Perml—rtble StreM In N/mm* for Grade I 



Bending and Teniion 
Along Grain, Extreme 
Fibre Stren 



Shear 
All Locationa 



Horizon- Along 
tal Grain 



Comprettion 

ComprrMion Perpendicular to Grain 

Parallel to Grain / • 

I — ^—, -^ luide Ouuide Wet 

Intide Outside Wet Loca- Loca- Loca- 

Loca- Loca- hoc*- tion tion tion 
tioQ tioQ tion 



Pr«*erv*tlve 
Cbaractcr« 

tDurabi- jTreat- 

lity Clait ability 

Grade 



$Ilefracterl- 
ACM to Air 

Sea«oBinf 



C9) 



(10) 



(11) 



(12) (13) 



(14) (15) 



(16) 



(17) (18) 



(19) 



Lannta grandit 
( Syn. L. C9T9mandf 
Oca) 



Jbingao 



U. P. 



56-3 



8-5 



7-1 



5-7 



91 



17 



1-4 



Ltucantna Uuetctphaia 


Subabul 


U. P. 


Laphopcialttm wightiamtnt 


Banati 


Madras 


Madhuca Ungifolie var. 


Mabua 


MP, 


iatifoliti 






( Syn. Bassia latifolia ) 






Mangifira Indiea 


Mango, Aani 


Orissa 


Maehilus macrantha 


Macbilua 


Madras 


Matiotus pkUippintntit 


Raidi 


U. P. 


ManglUtia insignia 


— 




MUhtlia moniam 


Cbamp 


W. Bengali 


MUragyna panifoUa 


Katm 


U. P. 


( Svn, SUphtgynt par- 






vifolia ) 






lAiihiUa uccitsa 


Champ 


W. Bengal 


Miliiua Dtlutnia 


Domtal 


U. P. 


MoTus alba 


Mulberry 


U. P. 


Moms strrata 


Mulberry 


H. p. 


IdTux i**viiata 


Bola 


Andaman 


Ougeinia tajtiiumU 

( Syn. 0. dclbngioidti ) 


Saadaa 


M. P. 


Photbt ^inwtmii 


Boatum 


Assam 


PtHUs Toxburghii 


Chir 


U. P. 


( Syn. P. iongi/alia ) 






Pinut ivaUithiana 


Kail 




Phfbe g»aipOT*tisis 


Booium 


Assam 


Parr^tiopsis jaeqmmaiaiana 


Rohu 
Parrot ia 


H. P. 


Pinut kuiA 


Khati pine 


North East 


(Syn. Pinus insularts ) 






Pistacia inlfgtrrima 


Kikar stngbi 


J. & K. 


PodtcoTpu) ntTTtJoluu 


Thitmia - 


S. Andaman 


Polyclthia ffagttmas 


Dcbdaru 

( Nedunar ) 


Mahaia»htta 


PoiytUikia ctr€saidts 




M. P. 


Prunus napauUnsis 


Arupati 


W. Bengal 


Pttrcspermtm attrifaiium 


Hattipaiia 


W. Bengal 


Qvircus ipp. 


Oak 


North East 


Radtromachtra xylocarpa 


Vedaakonnai 


Madn^ 


( Syn. SterotperacB 


■' 




xylocarpum ) 







673 


63-2 


11-6 


9-7 


7-8 


104 


1 49 


7*4 


6'6 


5-4 


3-8 


30 


2 '4 


460 


73-3 


3-5 


7-5 


5-6 


0-53 


0-83 


5-3 


4-7 


3*8 


18 


1-4 


ri 


936 


88-2 


13-0 


10-8 


8-7 


roi 


1-44 


7*5 


6-7 


5-5 


6- J 


4-9 


4-0 


661 


91-2 


12-2 


to-i 


8:2 


0-9G 


1-37 


7-3 


6-5 


5*3 


31 


2-4 


2*0 


521 


76-3 


10-2 


8-5 


C-8 


0-71 


1-02 


6-3 


5-6 


4-6 


2*4 


1*9 


1-5 


662 


75-1 


10-8 


90 


7-2 


0-96 


I-36 


60 


5-4 


44 


2-9 


2-3 


1-8 


449 


103-7 


10-9 


9-1 


7-3 


0-68 


0-98 


80 


7-1' 


5-8 


■ 3-4 


2*6 


2*1 


512 


825 


10-9 


9-1 


7-3 


0-72 


1-02 


6'6 


59 


4-8 


2-8 


2-2 


1-8 


651 


78-2 


12-6 


10-5 


8-4 


104 


1-49 


7-9 


7-0 


5-7 


3-7 


2-9 


2-4 


513 


101-2 


9-8 


8-2 


6-5 


0-72 


103 


6*1 


5-5 


4-5 


1-6 


1-3 


10 


747 


79-2 


11-7 


9-7 


7-8 


1M4 


]'63 


7-0 


6-3 


51 


VI 


2-9 


2-4 


743 


820 


11-8 


9-8 


7-9 


I'OO 


1-43 


6-6 


58 


4-8 


3-8 


2-9 


2-4 


657 


70-3 


tO-2 


8-5 


6-8 


0-91 


1-30 


5-6 


5*0 


41 


2-6 


2-0 


1-6 


588 


861 


12-3 


10-2 


8-2 


1-02 


1-46 


7-2 


6-4 


5-3 


3-3 


2-5 


2-1 


784 


83-4 


13-3 


11*1 


8-9 


1-21 


1-72 


8*5 


7-5 


6-2 


5-1 


39 


3*2 


566 


^5-0 


13-2 


n-o 


8-8 


0*84 


1-21 


8-8 


7-3 


6-4 


2-8 


2 1 


1*8 


525 


98-2 


8-5 


7-3 


6-0 


0-62 


0'88 


6-0 


5-3 


4-4 


2-0 


1-5 


1-3 


515 


680 


6-6 


56 


50 


0-60 


0-80 


5-2 


4-6 


3-8 


1-7 


1-3 


1*0 


511 


76-5 


9-7 


81 


6-5 


0*70 


1-01 


6-6 


5-9 


4*8 


2-2 


1-7 


1-4 


761 


57-7 


12-5 


10-4 


8-3 


J-15 


1-65 


6-8 


6-1 


5-0 


4-0 


3-1 


2-5 


513 


73-8 


8-9 


7-4 


5-9 


0-57 


0-74 


5-8 


5*2 


4-3 


1-5 


1-2 


1-0 


8S1 


73-2 


13-1 


10-9 


8-7 


1-20 


1*71 


8-0 


7-1 


5*8 


4-3 


3*4 


2-8 


533 


941 


12-5 


10-4 


8-3 


061 


0-86 


8-0 


7-1 


5-8 


2-6 


2-0 


1-6 


752 


91-5 


11-9 


9-9 


7-9 


083 


119 


6-7 


60 


4-9 


3-0 


2-3 


1-9 


700 


92-9 


13-2 


ii-o 


8-8 


0-97 


1-39 


7-1 


6-3 


5-2 


3*2 


2-5 


2*0 


548 


94-1 


104-4 


8-7 


69-6 


0-86 


r23 


67 


60 


49 


2-4 


1-9 


1-6 


6a7 


95-5 


13-5 


11-3 


9-0 


085 


1-22 


8*7 


7-7 


6*3 


3-2 


2-5 


2*0 


657 


1165 


11-4 


9-5 


7-6 


084 


1'19 


6-7 


5-9 


4*8 


2-0 


re 


1-3 


696 


85-2 


13-2 


no 


8-8 


1 06 


1-52 


9-0 


80 


6-6 


4-3 


3-3 


2-7 



m 



HI 

I 

m 
111 
III 

I 

n 
in 

ni 

HI 



II 
III 

11 
II 
III 



II 

HI 



III 
II 
II 



( ConluiMd) 
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Table 1 ( concluded ) 



Speci«a 




Locality From 


Average 


Modulua 








Permissible Stress in N/mm' 


for Grade 


1 






Preservative 


§Refractori- 






Where Tested 


Unit 


of 
























ness to Air 
Seasoning 


Botanical Name 


Trade Name 




Maaa at 


Elasticity 


Bending and Teiuion 


Shear 




Compression 




Compression 




^ ^- 


. ^ 








12 Per- 


(All Grade* 


Along Grain, Extreme 


All locations 


Parallel to Grain 




Perpendicular to 


Grain 


tDurabi- 


{Treat-* 










cent 


and All 




Fibre Strcjs 




^ A 


V 


, 


» 


, 


, A 


, 


lity Class 


ability 










Moistnre 


Locations) 


, 


• 


\ 


Horizon 


Along 


Inside 


Outside 


Wet 


Inside Outside 


VVn 




Grade 










Content 




Inside 
Loca- 


Outside 
Loca- 


Wet 
Loca- 


tal 


Grain 


Loca- 
tion 


Loca- 
tion 


Loca- 
tion 


Loca- Loca- 
tion tion 


Loca- 
tion 














kg/m« 


N/mm* 


tion 


tion 


tion 


(y) 

;-47 




















(1) 


(2} 


l3) 


(4) 
1 032 


(5) 
121-2 


15-5 


(7) 
13-0 


(8) 
10-4 


(10) 
2-11 


(11) 
10-9 


(12) 
4-7 


(13) 
7-9 


(U) (15) 

G'l ri 


!16) 


(17) 
II 


(18) 


(19) 


SchUithtra oleosa 


Kuiucn 


Bihar 


A 


( Syn. S. irijuga ) 




































Schima wailichii 


ChilauDi 


W. Bengal 


693 


95-7 


in 


9-3 


7-4 


0-89 


1-28 


6-6 


3-9 


4-8 


2-3 1-3 


1-4 


111 


a 


D 


Shorta assamica 


Makai 


Assam 


548 


92-7 


ii-i 


9-2 


7-4 


0-91 


1*29 


7*1 


6-3 


3-2 


2-9 2-2 


1*8 


III 


c 


li 


SonntToiia apttala 


Keora 


W. BeDgal 


B17 


86-3 


12-8 


10-7 


8-5 


0-92 


1-32 


7-4 


6-6 


5-4 


4-8 3-7 


3-0 


11 


— 


B 


Sttreoip*Tmum suavt^lans 


Padri 


U, P. 


721 


88-6 


13-3 


11-1 


8-9 


0-90 


1-29 


7-3 


7-0 


5-7 


3-5 2-7 


2-2 


HI 


— 


B 


Tt(t»na grandis 


Teak 


M. P. 


617 


84 9 


12-8 


10-7 


8-5 


0-84 


1-30 


7-9 


7 


yi 


40 3-1 


2'b 


1 


e 


B 


Tt'miitatia arjuna 


Arjun 


Bihar 


794 


77' 1 


12-2 


10-2 


8-2 


M2 


1-60 


7-4 


6-6 


5-4 


5-2 4-1 


3-3 


II 


b 


B 


TtTifdnalia myrUcarpo 


Hollock 


Assam 


615 


962 


11-9 


9-9 


8-0 


0-85 


1-21 


7-6 


6-7 


5-5 


2-!) 2-2 


1-8 


HI 


a 


U 


Ttrmirutlia procert 


White bomb- 
wae 


N. Andaman 


626 


89-9 


11-8 


9-8 


7-9 


0-89 


1-27 


7-2 


6-4 


5-3 


3-0 2-3 


1-9 


III 


b 


B 


Taxus buccala 


Yew 


W. Bengal 


705 


77-9 


!4-3 


ir9 


9-5 


I 22 


1-74 


8'7 


7-8 


6-4 


4-7 3-7 


3-0 











Tamariiuiui indica 


imli 


Madras 


913 


56-3 


11-4 


9-5 


7-6 


1-22 


1-71 


7*0 


6-2 


5-1 


5-3 4-1 


3*4 


— 


— 


B 


To»na ciliata 


TOOQ 


U. P. 


487 


64-0 


8-7 


- 7-3 


5-8 


70 


I'OO 


5-4 


4-8 


3-9 


2*4 I'b 


1-5 


H 


c 


B 


Vattria indita 


Vellapine 


Madras 


535 


109-5 


11-5 


9-6 


7-6 


0/3 


1-05 


7-5 


6-7 


5-5 


2-3 ra 


1*4 


II! 


e 


C 


AescuUs indica 


Horse chestnut 


U. P. 


484 


75-5 


8-5 


7-1 


5-7 


0-78 


l-ll 


4-8 


4-2 


3-5 


1-8 1-4 


I'l 


— 


— 


B 


Bartusus fitbettfn 


Tad (Palmyra) 


A. P. 


838 


87-9 


10-5 


C-8 


7-0 


0-67 


0-96 


100 


8-8 


7-2 


4-7 3*6 


2-7 


— 


— 


— 


Euciiyplui camaUitd*nsis 


Eucalyptus 


Karnataka 


804 


95-3 


I2'8 


10-6 


8-5 


0-78 


1-11 


7-2 


G-4 


5-2 


3-5 2-7 


2-2 


— 


— 


A 


Eucalfptus Qamaldsdtnis 


Eucalyptus 


U. P. 


781 


70-3 


12-4 


10-4 


8-3 


112 


1-60 


7-9 


7-0 


5-7 


3-5 2*8 


2-3 


— 


- 


A 


Evedypitts pilularia 


Eucalyptus 


T. N. 


713 


92-2 


14'8 


12-3 


ill 


0-99 


1-41 


8-5 


7-6 


6-2 


2-8 2-2 


1-8 


— 


-_ 


A 


Euctdyptus proptAguf 


Eucalyptus 


T.N. 


584 


79-3 


12-8 


10-7 


8-5 


0-80 


1-15 


8-0 


5-4 


4-4 


2-5 1*9 


1*6 


— 


— 


A 


Eucalyptus siUigna 


Eucalyptus 


U. P. 


819 


82-4 


11-5 


9-6 


7-6 


1-46 


2-08 


8-2 


7-3 


60 


6-2 4-8 


4-0 


— 


— 


A 



• Species thus marked and tested from other localities show higher strength to enable their categorization in higher group. 
Ftr ExampU 

i) Sal tested from West Bengal, Bihar, U. P. and Assam can be classified as Group 'A' species: 

ii) Hatdu tested from Bihar can be claisified as Group 'B* species; 

iii) Moru* laevigate ( Bole ) of Assam can be classiBed in Group 'B' species. 
fClasjification for preservation based on durability tests, etc. 

Clau 

I Average life more than 120 monthi; 

II Average life 60 months and above but less than 120 months; and 

XII_Average life less than 60 months. 
XTrtaUbility Gradii 

»— Heartwood easily treatable; . . . j l. en 

b— Heartwood treatable, but complete penetration not always obtained; in case where the least dimension is more than W mm, 

c — Heartwood only partially treatable; 

d— Heartwood refractory CO treatment; and c w a 

e— Heartwood very refractory to treatment, penetration of preservative being practically nil even from the ends. 

^Data based on strength properties at three years of age of tree. 

jClatsifications based oo seasoning behaviour of timber and refrartorineis w.r.t. cracking, spliting and drying rate: 
A — Highly refractory ( slow and difficulty to season free from surface and end cracking ); 

B - Moderately refractory ( may be seasoned free from surface and end cracking within reasonably short periods, given a little protection against rapid drying 
C = Non- refractory may be rapidly seasoned free from surface and end-cracking even in the open air and sun. If not rapidly dried, they dovelop blue stain and 



conditions 
mould on 



): and 

the surface. 



IS 883 : 1994 



Table 2 Recouuueiuled Moistorc 
Content Values ( Percent ) 

( Ciause 5.3 } 



SI 
No. 

1. 

2. 



Use 



Structural ele- 
ments 

Joinery ( doors 
and windows ) 



Z^nes ( set Note ) 

I 11 III IV^ 

12 14 17 20 



10 



12 



14 



16 



NOTE — The country has been broadly divided into 
the following four zones based on the humidity 
variations: 

Zone I Average annual relative humidity less 
than 40 percent. 

Zone II Average annual relative humidity 40 to 
50 perctnt, 

Zone III Average annual relative humidity 50 to 
67 percent, and 

Zone IV Average annual relative humidity more 
than 67 percent. 

5.4 Requirenaents of Structural Timber 

The varioas other requirements of structural 
timber for use in building shall conform to 
IS 3629 : 1986. 

5.5 Sawn Timber 

The cut sizes of timber stock for structural pur- 
poses shall be in accordance with IS 4891 : 1988. 

,5.6 Grading of Structural Timber 

5.6.1 The cut sizes of structural timber shall be 
graded, after seasoning, in accordance with 
IS 1331 : 1975 into the following three grades: 

a) Select grade, 

b) Grade I, and 

c) Grade II. 

5.6.2 The prohibited defects given in 5.6.2.1 and 
permissibJc defects given in 5.6.2.2 and 5.6.2.3 

shall apply to structural timber in accordance 
with IS 3629 : 1986. 

5.6.2.1 Prohibited defects 

Ail grades of timber with the following defects 
shall not be used for structural purposes: 

a) Loose grain, splits, compression wood in 
coniferous species, heart wood rot, sap rot, 
and crookedness; and 

b) Worm holes made by powder post beetles 
and pitch pockets. 

5.6.2.2 Permissible defects 

The following defects are permitted for all grades 

of timber: 

a) Wanes, provided (i) they are not combined 
with knots and reduction in strength due 
to this is not more than reduction with the 
maximupa allowable knots, and (ii) there 
is no objection to its use as bearing area 



or with respect to nailing edge distance 
and the general appearance. 

b) Worm holes other than those due to 
powder post beetles; reduction in strength 
to be evaluated in the same way las for 
knots depending upon location and group- 
ing of such holes. 

c) All other defects unlikely to affect any of 
the mechanical strength properties. 

5.6.2.3 Besides the permissible delects 
under 5.6.2.2» for knots, and checks and shakes 
provisions given in 8.2.2 and 8.2.3 of IS 3629 : 
1986 shall apply. 

5.6.2.4 Location ofdefict 

The influence of defects in timber is different for 
different locations in a structural element. There- 
fore, these should be so placed during construction 
in accordance with good practices that they do 
not have any adverse effect on the member. 

5.7 Suitability in Respect of Durability and 
TreatabiJicy 

5.7.1 There arc two choices for normal good 
structures as given below and listed in Table 1 
( see also Table I of IS 3629 : 1986 ). 

5.7.1.1 First choice 

The species of timber shall be any one of the 
following categories: 

a) Untreated heartwood of high durability. 
Heartwood if containing more than 15 
percent sap wood, may need chemical 
treatment for protection; 

b) Treated heartwood of moderate and low 
durability and class 'a' and class 'b' treat- 
ability; 

c) Heartwood of moderate durability and 
class 'c' treatability after pressure impreg- 
nation; and 

d) Sapwood of all classes of diirability after 
thorough treatment with pr^ervatives. 

5.7.1.2 Second choice 

The species of timber shall be of heartwood of 
moderate durability and class *d' treatability. 

5.7.2 Choice for load-bearing temporary structures 
or semi-structurals at construction site — 

a) Heartwood of low durability and class 'e' 
treatability; or 

b) The species whose durability and/or treat- 
ability is yet to be established, as listed in 
Table 1. 

5.7.3 Storing of Timber 

This shall be in accordance with IS 3629 : 1986. 



IS 883 : 1994 

6 PERMISSIBLE STRESSES 

6*1 Fundamental stress values of different 
species of timber are determined on small 
specimen in accordance with standard practice 
laid in IS 1708 ( Parts 1 to 18 ) : 1986. In these 
values are then applied appropriate reduction 
factors given in the relevant table of IS 3629 : 
1986 to obtain the permissible stresses. 

6.2 The permissible stresses for Groups A, B and 
G for different locations of use and applicable to 
Grade I of structural timbers shall be as given in 
Table 1; and the corresponding minimum permis- 
sible stress limits shall be as given in Table 3, 
provided that the following conditions are met: 

a) The timber should be of high or moderate 
durability and be given suitable treatment 
where necessary, 

b) Timber of low durability shall be used 
after proper preservative treatment in 
accordance with IS 401 : 1982, and 

c) The loads should be of continuous and 
permanent type. 

6.3 For permissible stresses ( excepting E ) of 
other grades of timber, values given in Table 1 
and Table 3 shall be multiplied by the following 
factors, provided that the conditions laid down 
in 6.2 are satisfied: 

a) For Select Grade Timber 1-16 

b) For Grade II Timber 084 

6.3.1 When low durability timbers are to be used 
on outside location, the permissible stresses for all 
grades of timber, arrived at by 6.2 and 6.3 shall 
be multiplied by 80. 



6.4 Modification 
Stresses 



Factors for Permissible 



6.4.1 Due to Change in Slope of Grain 

When the timber has not been graded and has 
major defects such as slope of the grain, knots 
and checks or shakes ( but not beyond permissible 
values ), the permissible stresses given in Table 1 
shall be multiplied by the modification factor K-^ 
for different slopes of grain as given in Table 4. 

6.4.2 Due to Duration of the Load 

For different durations of design load, the per- 
missible stresses given in Table 1 shall be multi- 
plied by the modification factor K^ given in 
Table 5. 

6.4.2.1 The factor K^ is applicable to modulus of 
elasticity when used to design timber columns, 
otherwise they do not apply thereto. 

6.4.2.2 If there are several durations of loads ( in 
addition to continuous ) to be considered, the 
modification factor shall be based on the shortest 
duration load in the combination, that is, the one 
yielding the largest increase in the permissible 
stresses, provided the designed section is found 
adequate for a combination of other longer 
duration loads. 

[ Explanation : In any structural timber design 
for dead loads, snow loads and wind or earth- 
quake forces, members may be designed on the 
basis of total of stresses due to dead, snow and 
wind loads using K^ — 133, factor for the per- 
missible stress ( of Table 1 ) to accomodate the 
wind load, that is, the shortest of duration and 
giving the largest increase in the permissible 



Table 3 Minimum Permissible Stress Limits ( N/mm^ ) in Three Groups of 
Structural Timbers ( For Grade I Material ) 

( Clauses 6.2 and 6.3 ) 



SI 


Strength Character 


Location of 




Group A 


Group B 




Group G 


No. 




Use 












i) 


Bending and tension along 
grain 


Inside *) 




18*0 


12'0 




8-5 


H) 


Shear ») 
Horizontal 


All 
locations 




1'05 


0-64 




49 




Along grain 


All 
locations 




1-5 


0*91 




0-70 


iii) 


Compression parallel to 
grain 


Inside ») 




11-7 


7-8 




4-9 


iv) 


Compression perpendicular 
to grain 


Inside *) 




4-0 


2-5 




V\ 


V) 


Modulus of elasticity 

( X 103 N/mm* ) 


All 

locations 

and grade 




12-6 


9*8 




5-6 


I) 


The values of horizontal shear to be used only for beams. 


In all other cases shear along grain 


to be used. 


2) 


For working stresses for other locations of use, that is. 


outside and wet, 


generally factors 


of 


5/6 and 2/3 are 




applied. 












., 
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stresses. The section thus found is checked to 
meet the requirements based on dead loads alone 
with modification A'g = 100. ] 

Table 4 Modification Factor K] to Allow 
for Change in Slope of Grain 

{ Clause 6.4.1 ) 



Slope 




Ki 






Strength of 

Beams. Joists 

and Ties 




Strength of 
Posts or 
Columns 


(1) 


(2) 




(3) 


1 in 10 


0-80 




0-74 


1 in 12 


0-90 




0-82 


1 in 14 


0-98 




0-87 


1 in 15 J 


and flatter fCO 




TOO 



Table 5 Modification Factor K^ for 
Change in Duration of Loading 

( Clause 6.4.2 ) 



SI 
No. 


Duration of 
Loading 


Modification 
Factor, Ke 


(1) 


(2) 


(3) 


iJ 


Continuous ( Normal ) 


1-00 


'i) 


Two months 


ri5 


iii) 


Seven days 


1-25 


iv) 


Wind and earthquake 


1-33 


V) 


Instantaneous or impact 


2-00 



6.4.2.3 Modification factor K2 shall also be 
applied to allowable loads for mechanical faste- 
ners in design of joints, when the wood and not 
the strength of metal determines the load 
capacity. 

7 DESIGN CONSIDERATIONS 

7.1 All structural members, assemblies or frame- 
work in a building, in combination with the 
floors, walls and other structural parts of the 
building shall be capable of sustaining, with due 
stability and stiflfness the whole dead and imposed 
loadings as specified in appropriate codes 
[ IS 875 ( Parts 1 to 5 ) : 1987 ], without exceed- 
ing the limits of relevant stresses specified in this 
standard. 

7.2 The worst combination and location of loads 
shall be considered for designs. Wind and seismic 
forces shall not be considered to act 
simultaneously. 

7.3 The design requirements may be satisfied 
either by calculation using laws of mechanics or 
by prototype testing. 

7.4 Net Section 

7.4.1 The net section shall be obtained by deduc- 
ting from the gross sectional area of timber the 



projected area of all material removed by boring, 
grooving or other means at critical plane. In case 
of nailing, the area of the prebored hole shall not 
be taken into account for this purpose. 

7.4,2 The net section used in calculating load- 
carrying capacity of a member shall be the least 
net section determined as above by passing a 
plane or a series of connected planes transversely 
through the members. 

7.4^3 Notches shall in no case, remove more 
than one quarter of the section. 

7.4.4 In the design of an intermediate or a long 
column, gross section shall be used in calculating 
load -carrying capacity of the column. 

7.5 Fiexural Member 

7.5.1 Such structural members shall be investiga- 
ted for the following: 

a) Bending strength, 

b) Maximum horizontal shear, 

c) Stress at the bearings, and ' 

d) Deflection. 

7.5.2 Effective Span 

The efTective span of beams and other flexural 
members shall be taken as the distance from of 
supports plus one-half of the required length of 
bearing at each end except that for continuous 
beams and joists the span may be measured from 
centre of bearing at tbx>se supports over which 
the beam is continuous. 

7.5.3 Usual formula for flexural strength shall 
apply: 

7.5.4 J^orm Factors for Flexural Members 

The following form factors shall be applied to the 
bending stress: 

a) Rectangular section — For rectangular 
sections, for different depths of beams, the 
form factor K^ shall be taken as: 

r n fti ^' + 8^ 400 

NOTE — Form factor ( ^3 ) shall not be applied 
for beams having depth less than or equal to 
300 mm. 

b) Box beams and I-beams — For box beams 
and I-beams the form factor K^ shall be 
obtained by using the formula: 

jr no, no /^^ + ^9 400 - 1 \ 
^,^0>8 + 08^^ i)» + 55QQ0 — J 

where 

J' -AM 6 - Sp, + 3/.12) (l^g,) +q. 
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c) Solid circular crosS'sections — For solid 
circular cross'Sections, the form factor K^ 
shall be taken as 1*18. 

d) Square cross-section — For square cross- 
sections, where the load is in the direction 
of diagonal, the form factor K^ shall be 
taken as 1-414. 

7.5.5 Width 

The minimum width of the beam or any flexural 
member shall not be less than 50 mm or 1/50 of 
the span, whichever is greater. 

7.5.6 Depth 

The depth of beam or any flcxural member shall 
not be taken more than three times of its width 
without lateral stiffening. 

7.5.6.1 Stiffening 

Ail flexurai members having a depth exceeding 
three times its width and or a span exceeding fifty 
times its width or both shall be laterally restrained 
from twisting or buckling and the distance 
between such restraints shall not exceed 50 
times its width. 

7.5.7 Shear 

7.5.7.1 The following formulae shall apply: 

a) The maximum horizontal shear, when the 
load on a beam moves from the support 
towards the centre of the span, and the 
load is at a distance of three to four times 
the depth of the beam from the support, 
shall be calculated from the following 
general formula: 

IS 

lb" 



H = 



b) For rectangular beam: 

d^ ^bxDx^^ -\bD^ 



?in6.I^ ^~ bD^ 



That is, H 



KQ, _ 3F 
lb ~ 2bD 



c) Notched beams, with tension notch at the 
supports: 

d) Notched at upper ( compression ) face, 
where e i> D: 



H^ 



3V 

2bD, 



e) Notched at upper ( compression ) face, 
where e < D 



H^ 



3V 



a.[»-(».).] 



7.5.7.2 For concentrated 
loads, V 



_ IOC (l^x) {xjDY 
9/ [ 2 + ( xlD Y ] 

and for uniformly distributed loads. 



.-■?!(. -^) 



After arriving at the value of T, its value will be 
substituted in the formula: 

" lb 

//should be within the allowable safe permissible 
stress in horizontal shear recommended for the 
species. 

7.5.7.3 In determining the vertical reaction T, 
the following deductions in loads may be made: 

a) Consideration shall be given to the possible 
distribution of load to adjacent parallel 
beams, if any; 

b) All uniformly distributed loads within a 
distance equal to the depth of the beam 
from the edge of the nearest support may 
be neglected except in case of beam hang- 
ing downwards from a particular support; 
and 

c) AH concentrated loads in the vicinity of 
the supports may be reduced by the reduc- 
tion factor applicable according to Table 6. 

Table 6 Reduction Factor for Concentrated 
Loads in the Vicinity of Support 



Distance of Load 

frosnthe Nearest 

Sttftport 



1-5 D 2D 

or Less 



2-5D 3D 
or More 



Reduction Factor O'oO 040 0'20 No 

reduction 

NOTE — For intermediate distance?, the reduction 
factor may be obtained by linear interpolation. 

7.5,7.4 Unless the local stress is calculated and 
found to be within the permissible stress, flexurai 
member shall not be cut, notched or bored except 
as follows: 

a) Notches may be cut in the top or bottom 
neither deeper than one fifth of the depth 
of the beam nor farther from the edge of 
the support than one-sixth of-the span;' 
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b) Holes not larger in diameter than one- 
quarter of the depth may be bored in the 
middle third of the depth and length; and 

c) If holes or notches occur at a distance 
greater than three times the depth of the 
member from the edge of the nearest 
support, the net remaining depth shall be 
used in determining the bending strength. 

7.5.8 Bearing 

7.5.8.1 The ends of flexural members shall be 
supported in recesses which provide adequate 
ventilation to prevent dry rot and shall not be 
enclosed. Flexural members except roof timbers 
which arc supported directly on masonry or con- 
crete shall have a length of bearing of not less 
than 75 mm. Members supported on corbels, 
offsets and roof timbers on a wall shall bear im- 
mediately on and be fixed to wall- plate not less 
than 75 mm X 40 mm = 

7.5.8.2 Timber joists or floor planks shall not be 
supported on the top flange of steel beams unless 
the bearing stress, calculated on the net bearing 
as shaped to fit the beam, is less than the permis- 
sible compressive stress perpendicular to the 
grain. 

7.5.8.3 Bearing stress 

7.5.8.3.1 Length and position of bearing 

a) At any bearing on the side grain of timber, 
the permissible stress in compression per- 
pendicular to the grain, /en is dependent 
on the length and position of the bearing; 

b) The permissible stresses given in Table 1 
for compression perpendicular to the grain 
are also the permissible stresses for any 
length at the ends of members and for 
bearing 150 ram or more in length at any 
other position; 

c) For bearings less than 150 mm in length 
and located 75 mm or more from the end of 
a member the permissible stress perpendi- 
cular to the grain may be multiplied by the 
modification factor Ki given in Table 7; 

d) No allowance need be made for the difl^e- 
rence in intensity of the bearing stress due 
to bending of a beam; 

e) The bearing area should be calculated as 
the net area after allowance for the amount 
of wane as permitted in IS 1331 : 1975; 

f) For bearing stress under a washer or a 
small plate, the same coeflficient recom- 
mended in Table 7 may be taken ibr a 



bearing with a length equal to the diameter 
of the washer or the width of the small 
plate; and 

g) When the direction of stress is at an angle 
to the direction of the grain in any struC' 
tural member, then the permissible bearing 
stress in that member shall be calculated by 
the following formula: 

/• fl __ 7 op X /en 

~ /cpsin«tf-f/ciiCos«d 

Table ? Modificatica Factor K^ for 
Bearing Stresses 

r Clause 7.5.8.3.1, { c ) and { f ) ] 



Length of 
Bearing in 
mm 


15 


25 


40 


50 


75 


100 150 
or 
More 


Modification 
factor, K^ 


1-67 


1-40 


1-25 


1-20 


113 


110 100 



7.5.9 Deflution 

7.5.9.1 The deflection in the case of ail flexural 
members supporting brittle materials like gypsum 
ceilings, slates^ tiles and asbestos sheets shall not 
exceed 1/360 of the span. The deflection in the 
case of other flexural members shall not exceed 
1/240 of the span, and 1/150 of the freely hanging 
length in the case of cantilevers. 

7.5.9.2 Usual formula for deflection shall apply: 



El 



( ignoring deflection due 
to shear strain ) 



I 



K-values = -^ for cantilevers with load at 
free end, 

— for cantilevers with uniformly 
distributed load, 

-~^ for beams supported at both 



ends with point load at 
centre, and 



^^for beams supported at 
both ends with uniformly 
distributed load. 

7.5.9.3 In order to allow the effect of long dura- 
tion loading on £, for checking deflection in case 
of beams and joists the eflTective loads shall be 
twice the dead load if the timber is initially dry. 

7.5.9.4 Self weight of beam shall be considered 
in design. 

7.6 Columns 

7.6.1 Solid Columns 

Solid columns shall be classified into short, inter- 
mediate and long columns depending upon their 
slenderncss ratio ( Sjd ) as follows: 
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a) Short columns — where SI d does notexceed 

H. 
b} Intermediate columns — where S/d is 

between 1 1 and Kq, and 

c) Long columns — where Sjd is greater 
than /fg. 

7.6.1.1 For short columns, the permissible com- 
pressive stress shall be calculated as follows: 

7.6.1.2 For intermediate columns the permissible 
compressive stress is calculated by using the 
following formula: 

7.6.1.3 For long columns, the permissible com- 
pressive stress shall be calculated by using the 
following formula: 

f =. 0-329 E 
-^' ( i>/d )^ 

7.6.1.4 In case of solid columns of timber, Sfd 
ratio shall not exceed 50. 

7.6.1.5 The formulae given are for columns with 
pin end conditions and length shall be suitably 
modified with other end conditions 

7.6.1.6 The permissible load on a column of 
circular cross-section shall not exceed that 
permitted for a square column of an equivalent 
cross-fectional area. 

7.6.1.7 For determining Sjd ratio of a tapered 
column, its least dimension, shall be taken as the 
sum of the corresponding least dimensions at the 
small end of the column and one -third of the 
difference between this least dimension at the 
small end and the corresponding least dimension 
at the large end, but in no case shall the least 
dimension for the column be taken as more than 
one and a half times the least dimension at the 
small end. The induced stress at the small end of 
the tapered column shall not exceed ihe permissible 
compressive stress in the direction of grain. 

7.6.2 Box and Built-up Columns 

7.6. 2.1 Box columns shall be classified into short, 
intermediate and long columns as follows: 

S 



a) Short columns — where 



V di^ + d^^ 



is less 



than 8, 

b) Intermediate columns — where 
is between 8 and A*9, and 

c) Long columns — where 
greater than Kg. 



V di^ + d,^ 



V ^1* -f- d^^ 



IS 



7.6.2.2 For short columns, the permissible com- 
pressive stress shall be calculated as follows: 

/c == gfcp 



7.6.2.3 For intermediate columns, the permissible 
compressive stress shall be obtained using the 
following formula: 



/c == 9/cp 



1 — 



K, V dj^ H~ rf,2 



7.6.2.4 For long columns, the permissible 
compressive stress shall be calculated by using 
the formula; 

329 UE 



y ^1* 4- d^^ 

7.6.2.5 The following values of U and g depend- 
ing upon plank thickness {;) in 7-6.2,3 and 7.6.2.4 
shall be used: 

/ U a 



mm 






25 


0-80 


1-00 


50 


0-60 


1-00 



7.6.3 Spaced Columns 

The formulae for solid columns as specified 
in 7*6.1 are applicable to spaced columns with a 
restraint factor of 2-5 or 3, depending upop 
distance of end connectors in the column, 

NOTE — A restrained factor of 2'5 for location of 
centroid group of fasteners at 1^/20 from end and 3 for 
location at 5/10 to 6'/20from end shall be taken. 

7.6.3.1 For intermediate spaced column the per- 
missible compressive stress shall be: 

7.6.3.2 For long spaced columns the formula shall 
be: 



/c- 



0-329 E X 2-5 



( •Sjd )2 

7.6.3.3 For individual member of spaced column 
Sjd ra^^io shall not exceed 80. 

7.6.'4 Compression members shall not be notched. 
VVhen it is necessary to pass services through 
such a member, this shall be effected by means of 
a bored hole provided that the local stress is 
calculated and found to be within the permissible 
stress specified. The distance from the edge of the 
hole to the edge of the member shall not be less 
than one-quarter of width of the face. 

7.7 Structural Members Subject to Bending 
and Axial Stresses 

7.7.1 Structural members subjected both to bend- 
ing and axial compression shall be designed to 
comply with the following formula: 

Za£, ^ f^ is not greater than 1 . 
Jc Jb 

7.7.2 Structural members subjected both to ben- 
ding and axial tension shall be designed to 
comply with the following formula: 
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Bb 






is not greater than 1. 
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